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ABSTRACT
The foreseen growth of Head and Neck cancer (HNC) incidents will
require future rehabilitation services to meet the needs of a wider
population. This study reports the empirical findings of a case study
conducted at a cancer rehabilitation center in Copenhagen, aiming
to elicit the needs of HNC patients, informal caregivers and health-
care professionals (HCPs). Our results point out that patients and
stakeholders’ needs are interrelated, as they faced common chal-
lenges pertinent to provision and distribution of information. This
study, though preliminary, underlines the importance of inclusion
of all actors in the design of future interventions.
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BACKGROUND
Globally, Head and Neck cancer (HNC) results in more than 550,000
new cases and 380,000 deaths annually [25], and the number of
cases is rising [14]. In Europe, there were approximately 250,000
cases and 63,500 deaths in 2012 [27]. Primary risk factors leading to
the development of HNC include tobacco use, alcohol consumption,
human papillomavirus infection, and Epstein-Barr virus infection
[25], while the most common types of HNC are in pharynx, larynx
and oral cavity [55]. HNC rehabilitation is accompanied with high
morbidity compromising vital functions, such as swallowing, respi-
ration and speech. These functions are directly related to the quality
of patients’ life making often treatment decisions challenging [19].
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Quality of life has been defined initially by the WHO "as complete
physical, mental and social welfare state and not only the absence
of the disease" [13].
Survivors of HNC often face long-term side-effects that have an
impact on their quality of life. Dysphagia is the most common long-
term physical side-effect of chemoradiotherapy treatment and can
be defined as the difficulty of moving food through the mouth to the
back of the tongue, and difficulty with swallowing and movement
of food through the ’throat’ or pharynx [29]. Swallowing disability
is a priority issue for patients [69] and is associated with higher
risk of poorer oral intake, as well as fundamental changes to social
activities and consequently poorer quality of life [51, 63]. Previous
studies point out that HNC patients can face eating problems 18
months after the end of radiation therapy [57]. Apart from physical
side-effects, patients often experience psychological challenges. Ad-
justment disorders, major depression and fear of cancer recurrence
are among the main psychological issues that newly diagnosed
patients encounter [44, 62].
HNC has also implications on the patient’s family and friends.
Patients’ relatives and friends, also known as informal or family
caregivers, usually provide support to patients during the treatment
and post-treatment periods [48]. Caregiving during cancer can be
a difficult and stressful assignment. According to previous studies,
informal caregivers of HNC may experience even higher levels of
anxiety than patients, which can be related among others to the
fear of cancer recurrence [48]. The importance of the mental and
emotional wellbeing of relatives during the care-giving phase, has
led to suggestions for specialized psychosocial interventions to
support them. These interventions have been seen as an effective
approach to alleviate informal caregivers’ psychosocial burden,
while also having positive impact on the quality of patients’ lives
[8]
Treatment decisions in HNC are critical and require the estab-
lishment of a multidisciplinary team of healthcare professionals
(HCPs). A multidisciplinary team can consist of surgeons, radiol-
ogists, pathologists, oncologists, dentists, as well as nurses, and
speech/swallow therapists [9, 17]. The establishment of such a
team is currently the suggested approach for decision-making per-
tinent to treatment and rehabilitation interventions in HNC cancer
incidents [32]. Despite the fact that HNC patients have multiple
and severe unmet needs compared to other cancer types [37] and
that rehabilitation has a significant role in addressing those needs
[22, 42, 60] rehabilitation is not always part of the clinical practice
in HNC care [49].
Comprehension of patients’ needs during cancer rehabilitation
treatment is challenging, but also essential for the development of
holistic rehabilitation services and patient-centered technologies
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[39]. Advances in technology have the potential to address some
of the patients’, informal caregivers’ and HCPs’ needs. These tech-
nologies can exploit the benefits of pervasive computing, wearable
sensors, mobile technologies, big data analytics and health infor-
mation systems to promote wellbeing [40], including management
of treatment information, remote monitoring and communication
with HCPs and peers.
The interrelated needs of HNC patients, caregivers and HCPs
during HNC rehabilitation has been the subject of previous studies.
The study of McEwen et al. [49], utilized focus groups to address
the needs of patients and stakeholders, while providing insights
pertinent to facilitators and barriers to recuperate functional health.
In the same vein, Ringash et al. investigated the physical, emotional
and cognitive needs of HNC patients and stakeholders, suggesting
directions for future interventions [61]. Finally, a review of previous
literature presented an overview of relevant studies, concluding
that there is a need for further investigation related to the infor-
mational and support needs of patients and caregivers [24]. This
study reflects upon the study of [24] by exploring the needs of
HNC patients and stakeholders during HNC rehabilitation. The
present study addresses the following research question:What are
the needs of the different stakeholders from a rehabilitation
service in HNC treatment? This paper presents a case study that
was conducted at the Center For Kraeft & Sundhed Kobenhavn
(CKSK), during a service design course for a masters degree. CKSK
is the largest and newest rehabilitation center in Denmark and of-
fers rehabilitation services to approximately 1,500 cancer survivors
every year.
The remainder of the paper is organized as follows: The Methods
section outlines the data collection and analysis methods. The Find-
ings section reports the stakeholders’ needs, while the Discussion
section discusses the needs and conclusions of the study.
METHODS
Case study in CKSK rehabilitation center
According to Yin, case study is an empirical inquiry that explores
a contemporary phenomenon within its real life context utilizing
multiple sources of evidence in order to understand and explore
the phenomenon under investigation [70]. This case study was
conducted by MSc students during a Service Design course offered
by IT-University of Copenhagen in the second semester of 2017, to
elicit requirements from different stakeholders, including patients,
HCPs, informal carers and relatives. Their final aim was to propose
digital solutions that could support head and neck cancer (HNC)
patients and stakeholders during rehabilitation process. To achieve
that the students collaborated with two case partners Sundhed.dk
and CKSK. Sundhed.dk is a national and publicly funded health
data and information portal in Denmark and CKSK is a cancer
rehabilitation center in Copenhagen. The present study utilizes
data collected only from CKSK.
The Danish healthcare system is funded by taxes and offers
services free of charge to all the residents of the country. Danish
residents have access to general practitioners (GPs), specialists and
hospital services and patients’ contribution to healthcare expenses
is mainly for the purchase of medicines, the dental care of adults
and physiotherapy treatments [58]. The healthcare system has
decentralized administration and is distributed in 5 districts and
98 municipalities. The hospitals apart from emergency treatments
provide also rehabilitation services to patients with cancer, while
municipalities play a key role in the prevention of the disease [2, 58].
Rehabilitation of cancer patients in Denmark includes a wide
range of interventions, such as physical therapy, psychosocial sup-
port and physical training [6, 23, 50]. While, WHO provides a
broader definition of rehabilitation [7], in a Danish context the def-
inition states explicitly that rehabilitation involves apart from the
patients and HCPS, also patients’ relatives. In addition, it highlights
the active participation of patients in decision-making "Rehabili-
tation takes into account of the person’s situation as a whole and
the decisions he or she must make" [1]. In the Danish healthcare
system, the national guidelines for cancer treatment indicate that
rehabilitation interventions should lead to the fastest possible onset
of treatment, with a long-term strategic objective to increase the
survival rates of cancer patients [5].
Rehabilitation programmes for cancer patients in Danish munici-
palities are available since 2007. Municipalities are only responsible
for the generalised rehabilitation interventions [15, 66], while the
hospitals hold the main responsibility for specialized rehabilitation
services for patients with cancer [5]. Apart from the municipali-
ties and hospitals, private cancer organizations [3] and the Danish
Cancer Society also offers rehabilitation services to patients [4].
From the view point of case partners of the present study the
collaboration with students reflected upon a need. Only few munici-
palities in Danish district offer a rehabilitation programme for HNC
patients, therefore CKSK center has to share professional expertise
and knowledge with other municipalities that lack rehabilitation
experience. This problem has inspired CKSK and the Danish na-
tional health information portal Sundhed.dk to collaborate in order
to create a service that can overcome this problem and share re-
habilitation expertise and knowledge to other parts of Denmark.
Before initiating the project, the case partners wanted to explore
and fully comprehend the needs of the stakeholders to develop an
agile service.
Participants’ characteristics
A group of four HNC patients during their rehabilitation and four
informal caregivers were recruited from CKSK. A female and three
male patients, age range between 34 - 74 years old, on their first year
of rehabilitationwere chosen to be included, as that is the phase they
have frequent interactions with the rehabilitation service. Patients
with severe challenges in communication were excluded from the
study. Inclusion/exclusion decision was made by the HCPs of the
rehabilitation center. Empirical data have been also collected from
HCPs such as specialized doctors, nurses and nutritionists. Table 1.
presents participants’ characteristics.
Data collection
The data collected for this study is based on the exam reports
submitted by the students. Before the case study both the patients
and stakeholders were informed about the purpose of the study and
signed a consent form. The twenty four students that participated
in the course were divided to five groups. After an initial brief
meeting with HCPs that were working at CKSK, students met with
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Table 1: Participants’ characteristics
Participant Gender Age Rehab. time1 Role2
Patient 1# M 74 9 -
Patient 2# M 67 12 -
Patient 3# M 34 3 -
Patient 4# F 56 10 -
Inf. caregiver 1# F - - Husband
Inf. caregiver 2# F - - Husband
Inf. caregiver 3# M - - Father
Inf. caregiver 4# F - - Husband
1Time in months, 2Informal caregiver’s role
cancer patients, their relatives and healthcare professionals in order
to collect the empirical data.
The students carried out semi-structured interviews and field-
work to obtain information about the needs and expectations of
patients, informal caregivers, HCPs and the case partners. Partici-
pants were instructed to express their personal experiences during
their rehabilitation and were encouraged to comment about the
content of questions, if they felt they were too personal or made
them feel uncomfortable. The interviews were unraveled around
the service provided in the following six areas: food and nutrition,
oral exercises, the role of the relatives, dental hygiene and den-
tists, intimacy and physical activities. Students reported that the
semi-structured interviews facilitated an open dialogue in which
the respondents could better influence the conversation, embracing
the theory that knowledge evolves through dialogue [45, 46].
In the premises of CKSK, HCPs such as occupational therapists,
physiotherapists, nurses and social workers, gave short presenta-
tions to students describing their work practices and relationships
to patients, as well as their specific needs in regards to their occu-
pation. By identifying the different stakeholders and the interplay
between them, the students were able to characterize their roles
and values pertinent to the rehabilitation process [65].
In addition to interviews, several students performed a desk
research, which includes reviewing previous literature to collect
information about the relevant stakeholders and to acquire some
technical andmedical understanding concerning patients withHNC.
The majority of the students argued that desk research empowered
them to gain a fundamental understanding of the existing research
about rehabilitation of HNC patients and stakeholders in Denmark
[54].
Data analysis
Thematic analysis was used to identify themes and sub-themes
based on the empirical data that students reported [10]. All the four
authors familiarized themselves with the reports by reading and
reviewing them. Analytical notes were taken during this process.
The authors adopted a collaborative process to analyze the findings,
which was performed in two phases. Initially, the first two authors
read the reports to identify themes and sub-themes. The authors had
two face-to-face sessions in which the findings were discussed and
themes and sub-themes were further defined. In the second phase,
the third and fourth authors were involved in the data analysis
process. After a briefing on initial themes and sub-themes by the
first author, all the authors had an additional session, where a
discussion on the themes took place and the data were grouped
into the final themes.
RESULTS
The findings are presented as follows: (1) HNC patients’ needs, (2)
Informal caregivers’ needs and (3) HCPs’ needs.
HNC patients’ needs
Patients’ needs differ from individual to individual. Challenges per-
tinent to service delivery limitations such as lack of information
and organizational challenges were reported by the patients. More
specifically, they addressed lack of information at hospitals con-
cerning the rehabilitation services provided by the municipalities.
An indication of considerable dissatisfaction for patients was
related to unanswered questions. They felt that they do not have
the opportunity to receive answers to questions that may suddenly
arise:
"I had a lot of questions which I didn’t feel got answered. I had to
do my own experiences."
"The pamphlets were there, but you can’t ask questions to a pam-
phlet!"
The findings highlighted issues arising from the service provi-
sion. Patients were dissatisfied receiving materials concerning their
rehabilitation process mostly on paper:
"Yes, they could come up with something better. Something people
can see on a screen, you know? That would help me, definitely."
"I don’t want to write back and forth, and I don’t want to read 400
pages of paper from this place. (rehabilitation center)"
Another point of contention was pertinent to information man-
agement. It was hard for them to keep track of all the information
and translate it to relevant knowledge, especially during the period
of cancer diagnosis:
"[...] it is insanely hard before the treatment period to understand
what is going to happen. So, really really hard. Hmm, and there was
very much information overload."
The experience of another patient concerning the management
of medical information during the diagnosis period was the follow-
ing:
"I could not tell them [the parents] anything because I did not
have the information. I was totally far away when I was given the
information."
These findings indicate how important it is for patients to receive
information in a comprehensive way in order to have an overview
of their cancer treatment and rehabilitation process. The majority
of the patients found it demanding to manage and keep control of
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their tight treatment schedule:
"If you look at my calendar from April to August, I have something
I need to do every day. Treatments for side-effects of cancer. You’re in
a hurry if you want to get well!"
Informal caregivers’ needs
The needs of relatives and close friends, also known as informal
caregivers of HNC patients were pertinent to practical aspects of
everyday life. In terms of practical information, the informal care-
givers argued that there were times they felt that they missed the
knowledge of how to accommodate the patients’ needs in order to
establish a supportive relationship during the rehabilitation process.
In addition, they experienced distress due to lack of information
about the available rehabilitation options at hospital, as well as
during the rehabilitation process. For example, one of the common
side-effects of the radiation therapy is tooth decay, nevertheless,
they argued that they were not aware that dental treatment is not
part of the rehabilitation process.
Healthcare professionals’ needs
HCPs’ needs were also acknowledged, as their input was considered
valuable in having a holistic overview of the service. The findings
represent different HCP’s specialties relevant to HNC rehabilitation
and were focused on service-related needs.
HCPs’ who were located in the capital city stated that they lack
contextual knowledge, experience and information pertinent to
HNC:
"In other municipalities they need concrete knowledge about what
to do with this type of patients [...] because they don’t have the same
opportunities."
The majority of HCPs in the municipal level did not have previ-
ous experience and knowledge in treating HNC patients, pointing
out that HNC rehabilitation requires specialized interventions. A
desire for reliable information among HCPs was identified and high-
lighted the value of interventions which are reliable, trustworthy
and accurate. In some cases, HCPs from Municipalities in Jutland
had to arrange phone consultations with CKSK to find answers to
their questions:
"How do we train the musculature?", "What kind of exercises should
the physiotherapist use?", "What should the occupational therapist
do?", "How do we teach them to sink and swallow?", "What kind of
diet is necessary?"
HCPs agreed that digital solutions for knowledge sharing could
have a positive impact on their performance. As medical profession-
als work with patients with serious health conditions, they wanted
to ensure that the services they would provide will rely upon accu-
rate and up-to-date information.When HCPs sought knowledge the
main source of information was their colleagues. If their colleagues
were not available, then they would seek knowledge through Sund-
hed.dk, Promedicin.dk or other sources of information. In the same
vein, the value of knowledge and experience sharing between pa-
tients highlighted by HCPs as a means that would facilitate their
work. However, HCPs mentioned that it is challenging to convince
patients to gather and share their experiences in a formal setting.
A clinical dietitian from the CKSK emphasized this problem directly:
"It is often very valuable when patients are able to share their
experiences, but we find it challenging to get the patients together."
While knowledge sharing is a common practice in the secondary
sector, HCPs highlighted that knowledge sharing practices are not
common in the primary sector:
"In the secondary sector we shared a lot of data, insights and dis-
cussed a lot across different departments. In the primary care there is
no such thing as knowledge sharing or discussion."
Another finding indicates that vital treatments such as dental
treatment, and rehabilitation responsibilities are allocated at vari-
ous authorities on different governmental levels. An employee from
a municipality in Jutland said:
"This [the dentists] we have nothing to do with. So, I believe that
it is the responsibility of the hospital. We have nothing to do with that."
This impedes the already decentralised municipal rehabilitation
offer even more because of the uncertainty of distribution of re-
sponsibilities.
DISCUSSION
The aim of the present study was to elicit the needs of stakeholders
during the rehabilitation of HNC patients in a Danish context. Our
findings suggest that HNC patients, informal caregivers and HCPs
have interrelated needs during rehabilitation.
Joint service-related challenges have been addressed by the pa-
tients and stakeholders during their rehabilitation. Service-related
challenges concern unmet needs from the perspectives of patients
and informal caregivers contextual to lack and organization of in-
formation. We have identified a relationship between the lack and
organization of information, and the paper format and volume of
the provided data. The provision of data in hard copies, such as
pamphlets, has been seen by previous research as a factor that can
lower the usability and the perceived value of data [33]. Digital in-
teractive interventions and tailor-made communication have been
proposed as effective approaches to provide information and an-
swers to cancer patients and informal caregivers [11, 20, 21, 68]. A
recent multi-institutional study concluded that HNC patients pre-
fer multiple modes of information delivery (72%), with one-to-one
consultation being the most preferred method for cancer educa-
tion followed by internet-based interventions [38]. Our findings
are also in line with a national study concerning cancer rehabili-
tation in Denmark, which concluded that there is a need for more
well-validated documentation based on patient needs [43].
Cancer patients have specific information requirements, often
requesting to receive all the available information related to their
cancer and its treatment [18, 53]. In general, information about
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diagnostic tests and treatment options have been reported by other
studies as those areas in which patients and caregivers request to
receive more information. However, there is a lack of specialized
learning recourses to cover these ongoing needs [35]. The provi-
sion of explanatory context and support from HCPs, as well as
information consistency have been valued as factors that can in-
crease patients satisfaction [52]. In the same direction, assistive
technologies such as sensors to measure physiological signals can
provide patients with reasoning and so, with better understanding
of symptoms related to rehabilitation treatments [34]. The design
of information provision in HNC patients is a highly complex pro-
cess underpinned not only by the complexity of the disease itself,
but also from the unique requirements and needs of each patient
[12, 47, 59, 64]. Co-design of personalized information tools for
newly diagnosed cancer patients has been seen to contribute to the
creation of responsive rehabilitation technologies [28]. Meanwhile
the projection of cancer towards becoming a chronic condition,
brings sensing and context-aware computing to the spotlight, as
these technologies can facilitate outpatient care contributing in
the long-term to better quality of life [34]. Diagnosis of cancer is
a stressful life event for patients and informal caregivers leading
often to emotional, physical and social crisis [16].
Another endorsed problem related to information provision con-
cerns information management. Both patients and informal care-
givers argued that managing and having an overview of informa-
tion has been challenging. Information management issues, such as
the difficulty to keep track of all the treatments and interventions
needed during rehabilitation has been attributed to the non-digital
format of information and the lack of an efficient information man-
agement system. The patients faced difficulties in handling the
amount of data they were receiving due to many appointments
with different HCPs in various locations and times, or unorganized
information on the available services and treatments. Previous re-
search concluded that the journeys cancer patients undergo are
often fragmented and highly individual, as each patient has differ-
ent needs [30]. Personalization of services and patient involvement
to the design process of interventions has been considered to be
valuable to identify the variety of encounters within treatment and
rehabilitation processes and to point out the moments that patients
experience physical, psychological, and social difficulties [31, 47].
The positive effects of HCPs-patient communication on patients’
health outcomes indicate that inclusion of patients in the design of
this process can result in better health outcomes [67].
In the same vein, a holistic design of the services could also
contribute towards re-allocation of organizational and structural
responsibilities. Currently, in Denmark the responsibilities are allo-
cated at various authorities on different governmental levels, with
municipalities to hold the responsibility for the generalised rehabil-
itation interventions, while the hospitals for the specialized rehabil-
itation services for patients with cancer [5, 15, 66]. Rehabilitation
responsibilities at various authorities and on different governmental
levels reported as a factor that can cause dissatisfaction, confusion
or lower the trust of patients, as the allocation of responsibilities
and authority is not always transparent. The municipalities do not
posse specialized proficiency needed to elaborate rehabilitation of
HNC patients, due to differences in population size and therefore to
number of cancer incidence [43]. Both knowledge and professional
skills are divided across great distances, which often hinders closer
collaboration across professional groups and united specialized
knowledge. Better collaboration between hospitals and municipali-
ties could offer a seamless experience for patients and to contribute
towards establishing a trust relationship between the two parties
[43].
Besides organizational and structural problems, the HCPs who
are working on municipalities located outside the Danish capital,
point out an unmet need for knowledge sharing between HCPs.
While this practice is common on the secondary sector, HCPs stated
that it is not common in the primary sector. They proposed that
to peer-to-peer knowledge sharing could elicit essential and up-
dated information regarding the complex needs of HNC patients.
Knowledge generation practices through reflection on clinical ex-
periences, or working relationships are sources of information that
HCPs can benefit from, nevertheless under-utilization of sharing
professional experiences is common practice in healthcare [41].
Inter-professional collaboration can result in more efficient commu-
nication between team members, but also better understanding of
patients’ needs [26]. In addition, HCPs argued that knowledge input
from HNC patients pertinent to their rehabilitation experience or
needs in general, could improve the service by amplifying the voice
of patients. The positive effects of these peer-support practices have
been reported not only for HCPs but also for HNC patients [56],
and patients with other cancer types [36]. Sundhed.dk and CKSK
are planning to create an information portal for patients with HNC,
which will facilitate patients, informal caregivers and HCPs during
HNC rehabilitation.
Understanding the interrelated needs of HNC patients, informal
caregivers and HCPs during the rehabilitation process, can facili-
tate the design of holistic pervasive computing solutions. A recent
paper [39] proposing a cancer journey framework depicts the re-
sponsibilities, challenges, and personal impacts patients face while
transitioning from diagnosis through post-treatment survivorship,
emphasizing the need for a coordinated system of tools and re-
sources that may provide holistic and flexible support for patients
and other stakeholders to navigate their cancer journey. This study
confirms several challenges that have been reported by previous
research, while adds new knowledge pertinent to the interrelated
needs of patients and stakeholders during HNC rehabilitation. The
present study has several limitations. For instance, the data collec-
tion was not performed by the authors, while multiple different
data collection processes were combined in order to collect the data.
These issues might have contributed to a sampling bias. Also, the
secondary synthesis of data gathered for another purpose might
have impact on the quality of data. Therefore, the generalizability
of the study is limited within the Danish context.
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